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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 69 and 70 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bredt (Pub. No. 200501 97431 A1 ). 

Consider claim 69, Bredt discloses the use of a three-dimensional printing 
technique that that applies multiple layers, that can be ceramic, to make the three- 
dimensional form. (Para. 0004 and 0013) A reaction retardant of sodium phosphate is 
used (Para. 0065) as well as the particulate, calcium phosphate (Para. 0070). 

As for the section concerning the particulate blend being hydrated by a 
solubilizing binder, it is considered to be a product-by-process and even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is 
the same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process.", (In re Thorpe, 227 USPQ 
964,966). Once the Examiner provides a rationale tending to show that the claimed 
product appears to be the same or similar to that of the prior art, although produced by 
a different process, the burden shifts to applicant to come forward with evidence 
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establishing an unobvious different between the claimed product and the prior art 
product {In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), MPEP 
2113). 

Consider claim 70, Bredt teaches the use of a humectant in the binder. (Para. 

0068) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 49, 51, 53-55, 63-68, 72, 74-81 and 84-85 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Bredt (Pub. No. 20050197431 A1), and 
further in view of Nichols (Pat. No. 5,952,093). 

Consider claim 49 and 65, Bredt discloses the use of a three-dimensional 
printing technique that that applies multiple layers, that can be ceramic, to make the 
three-dimensional form. (Para. 0004 and 0013) A reaction retardant of sodium 
phosphate is used (Para. 0065) as well as the particulate, calcium phosphate (Para. 
0070). 
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However, Bredt does not teach the use of a layered double hydroxide (LDH) but 
Nichols teaches the use of LDH in the layering of materials to make an inorganic 
layered material to be used as a reinforcing agent. (Col. 4 lines 65-68 and Col. 5 lines 
5-10) It would have been obvious at the time of the invention to combine the layered 
three-dimensional structure and composition of Bredt with the use of LDH by Nichols to 
develop a composition that has a great resistance to heat and chemicals and enhanced 
stiffness. (Col. 2 lines 28-40) 

As for the section concerning the particulate blend being hydrated by a 
solubilizing binder, it is considered to be a product-by-process and even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is 
the same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process.", (In re Thorpe, 227 USPQ 
964,966). Once the Examiner provides a rationale tending to show that the claimed 
product appears to be the same or similar to that of the prior art, although produced by 
a different process, the burden shifts to applicant to come forward with evidence 
establishing an unobvious different between the claimed product and the prior art 
product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), MPEP 
2113). 
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Consider claim 51, Bredt teaches a solution that can be applied by the use of n 
ink-jet print head (Para. 0013) and a aqueous solution that uses wetting agents (Para. 
0089) and Humectants (0081) and flow rate enhancers which are considered to be 
surfactants since they increase to the wetting characteristics of the fluid (Para. 0083). 

Consider claim 53, Bredt discloses the claimed invention except for the pre- 
ceramic having a compression modulus of 0.05 Giga-Pascal. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have a pre-ceramic having a compression modulus of 0.05 Giga-Pascal, since it has 
been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Consider claim 54, Bredt teaches that the ceramic binder can be fused during a 
heat treatment to form a ceramic. (Para. 0069) 

Consider claim 55, Bredt discloses the claimed invention except for the pre- 
ceramic having a compression modulus of 0.14 Giga-Pascal. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have a pre-ceramic having a compression modulus of 0.14 Giga-Pascal, since it has 
been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Consider claim 63, Bredt teaches the use of a humectant which is considered to 
be a reaction retardant. 

Consider claim 64 and 84, Bredt teaches the use of a pH modifier to prevent 
the particular from solidifying. Para. 68 - 
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Consider claim 66 and 72, Bredt teaches the use of fillers, which is considered 
to be an accelerant, because the filler particles provide mechanical structure to the 
hardening composition which become adhesively bonded together when the adhesive 
or binder dries and hardens after the activating fluid has been applied. (Para. 53 and 
54) 

Consider claim 67, Bredt teaches the use of a pH modifier to prevent the 
particular from solidifying. Para. 68 

Consider claim 68, this claim does not further limit the composition except for 
stating a process by which a particulate blend is to be applied to form an object and 
"[E]ven though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process.", (In re 
Thorpe, 227 USPQ 964,966). Once the Examiner provides a rationale tending to show 
that the claimed product appears to be the same or similar to that of the prior art, 
although produced by a different process, the burden shifts to applicant to come forward 
with evidence establishing an unobvious different between the claimed product and the 
prior art product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), 
MPEP2113). 

Consider claims 74 and 75, Nichols teaches the use of polyacrylic acid in the 
invention, which the applicant considers to be a polyacid. (Col. 6 lines 30-37) 
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Consider claim 76, Bredt teaches the use of a humectant which is considered to 
be a reaction retardant. 

Consider claim 77, Bredt teaches the use of sodium phosphate (para. 0065) in 
addition to the use of a citric acid (Para. 001 7) 

Consider claim 78, 79 and 81, Nichols teaches the use of a layer double 
hydroxides including MgAI-LDH. (Col. 5 lines 5-10) 

Consider claim 80, Nichols teaches the use of a carbonate in with the layered 
double hydroxide. (Col. 5 lines 5-10) 

Consider claim 85, Bredt discloses the claimed invention except for the specific 
use of the pH modifiers in claim 85, it would have been obvious to one having ordinary 
skill in the at the time the invention was made to one of the pH modifiers of claim 85, 
since it has been held to be within the general skill of a. worker in the art to select known 
material on the basis of its suitability for the intended use as a matter of obvious 
engineering choice. In re Leshin, 125 USPQ 416 

Claim 50 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bredt (Pub. No. 20050197431 A1), Nichols (U.S. Pat. No. 5,952,093) 
and further in view of Kelly, (U.S. Pat. No. 5,676,745) 

Consider claim 50, Bredt teaches the use of calcium phosphate but does not 
specifically use the term hydroxyapatite while Nichols teaches the use of LDH in the 
layering of materials to make an inorganic layered material to be used as a reinforcing 
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agent. (Col. 4 lines 65-68 and Col, 5 lines 5-10) but neither specifically teaches the 
making of three-dimensional ceramic objects with calcium hydroxyapatite and a binder. 
However, Kelly teaches the making of three-dimensional ceramic objects with calcium 
hydroxyapatite and a binder. (Col. 8, lines 5-15) It would have been obvious to a 
person of ordinary skill in the at the time of the invention to combine the calcium 
phosphate with a binder of the Bredt with Nichols use of LDH in the layering materials 
with the use of calcium hydroxyapatite and a binder of the Kelly reference, to make a 
simplified lower cost, low temperature method of fabricating ceramic materials. (Kelly, 
Col. 1 lines 40-45) 

Additionally, Bredt teaches the use of calcium phosphate but does not 
specifically use the term hydroxyapatite, but hydroxyapatite is considered to be a 
member of the family of calcium phosphates. Additionally, since Bredt discloses the 
claimed invention except for the specific use of the term hydroxyapatite, it would have 
been obvious to one having ordinary skill in the at the time the invention was made to 
use hydroxyapatite, since it has been held to be within the general skill of a worker in 
the art to select known material on the basis of its suitability for the intended use as a 
matter of obvious engineering choice. In re Leshin, 125 USPQ 416 

Claim 71 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bredt (Pub. No. 20050197431 A1) in further view of Kelly, (U.S. Pat. No. 5,676,745) 

Consider claim 71, Bredt teaches the use of calcium phosphate but does not 
specifically use the term hydroxyapatite, however Kelly teaches the making of three- 
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dimensional ceramic objects with calcium hydroxyapatite and a binder. (Col. 8, lines 5- 
15) It would have been obvious to a person of ordinary skill in the at the time of the 
invention to combine the calcium phosphate with a binder of the Bredt reference with 
use of calcium hydroxyapatite and a binder of the Kelly reference, to make a simplified 
lower cost, low temperature method of fabricating ceramic materials. (Col. 1 lines 40- 
45) 

Additionally, Bredt teaches the use of calcium phosphate but does not 
specifically use the term hydroxyapatite, but hydroxyapatite is considered to be a 
member of the family of calcium phosphates. Additionally, since Bredt discloses the 
claimed invention except for the specific use of the term hydroxyapatite, it would have 
been obvious to one having ordinary skill in the at the time the invention was made to 
use hydroxyapatite, since it has been held to be within the general skill of a worker in 
the art to select known material on the basis of its suitability for the intended use as a 
matter of obvious engineering choice. In re Leshin, 125 USPQ 416 

Claims 66, 72 and 73 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bredt (Pub. No. 20050197431 A1), Nichols (Pat. No. 5,952,093) 
and further in view of Goodson (Pub. No. 2002/0009622 A1). 

Bredt discloses the use of a three-dimensional printing technique that that 
applies multiple layers, that can be ceramic, to make the three-dimensional form. (Para. 
0004 and 0013) and Nichols teaches the use of LDH in the layering of materials to 
make an inorganic layered material to be used as a reinforcing agent. (Col. 4 lines 65- 
68 and Col. 5 lines 5-10) However, neither of them teaches the specific use of the 
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accelerants lithium phosphate, aluminum nitrate or iron nitrate. Goodson teaches a 
phosphate cement coating (which contains calcium phosphate (Para. 0006)) that uses 
accelerants (abstract), specifically aluminum nitrate (Para 0079). Therefore it would 
have been obvious to a person of ordinary skill in the art at the time of the invention to 
combine Bredt and Nichols with Goodson so as to provide a three dimensional printing 
technique with layered double hydroxides that uses an accelerant such as aluminum 
nitrate to provide instant densification of the phosphate cement through an exothermic 
reaction brought on by the introduction of the aluminum nitrate. (Goodson Para. 0079) 

Allowable Subject Matter 
Claim 52, 82 and 83 are allowed. 

Response to Arguments 

Applicants arguments filed 11/27/2006 have been fully considered but they are 
not persuasive. In regard to the argument concerning the alkaline powder not being a 
single source of calcium phosphate, claims 49 and 69 contain limitation that are actually 
considered to be product-by-process limitations and are not given patentable weight. 
Stating the particulate blend is from a single source in this context, the applicant is 
attempting to claim the intermediate chemical materials and the final product, while the 
claiming of the intermediate chemical is considered to involve a process or method step. 
So long as the final claimed article has the same composition as the reference, the 
rejection is not considered to be traversed. 
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As for the argument concerning calcium phosphate and hydroxyapatite not being 
the same, it is recognized that they are not necessarily the same, however, calcium 
phosphates are considered to make up more of a family of minerals containing calcium 
ions with othrophosphate, metaphosphates or pyrophosphates with the occasional 
hydrogen or hydroxide ions. This class is also considered to include hydroxyapatite, 
which is considered to be a form of calcium phosphate. Therefore, hydroxyapatite is 
considered to be a known material, in the family of calcium phosphates, and it is 
considered to be obvious to a person of ordinary skill in the art, to use it in the same 
way as a calcium phosphate. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gordon R. Baldwin whose telephone number is 
(571)272-5166. The examiner can normally be reached on M-F 7:45-5:15. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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